Abstract. The distortion of reflection continuity and amplitude by overburden structure in seismic reflection images of the subsurface is easily recognised and modelled when the wavelength of the shallower structure is relatively large. The effects of shorter wavelength structure although giving rise to little reflective response itself, cause significant distortion of the propagating wavefield, particularly when a moderate or strong acoustic impedance contrast is present in the shallow sub-surface. Here we show how short as well as long spatial wavelengths of horizon roughness affect deeper reflection continuity, and develop a new method using fractal interpolation techniques to predict the total roughness of sub-surface horizons from information contained in seismic reflection sections. Fractally complete depth-velocity models are used in forward models, using the finite difference technique, to produce synthetic seismic profiles. The technique is 
Fractal Interpolation
Several earlier studies used data acquired from exposed rock surfaces to show that natural topographies are self-affine fractals (Mandelbrot, 1977 scale to another, without alteration of the key fractal properties. In this work, software developed by Mareschal (1989) Figure 3c) , however it does tend to predict a high amplitude of roughness for those segments which are steeply dipping (as can be seen particularly for Horizon-III). This is due to the number of digitised points and the maximum 
Conclusions
We introduce the concept of fractal interpolation of horizons digitised from seismic reflection data and describe two methods for achieving the interpolation. One application of fractal seismic horizons is illustrated by the production of a fractal depth-velocity model used as input to a finite difference modelling program. This example shows that the roughness of the overburden is responsible for severe distortion of reflection amplitudes, particularly where interfaces are rough and where there are strong acoustic impedance contrasts.
